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Fig. S1. Transports of the layer-wise carbon anomaly in CDW. (bottom panel) Cumulative sum of the product of the upper two panels, revealing regions that contribute to the horizontal component of the carbon transport in each layer. In both layers, the carbon concentration is elevated relative to the mean across the gyre section and depleted in the Antarctic Slope Front. These sections correspond to areas of net outflow and inflow of mass to the Weddell Gyre region, respectively, such that they contribute to a net export of carbon by the horizontal circulation, as revealed in the bottom panel. Apparent net export of carbon by the horizontal circulation in other regions such as the South Scotia Ridge and across the ACC needs further investigation but is likely to be related to difficulties associated with labelling of neutral density layers in these regions. Unlike in the Weddell Gyre, carbon is not notably elevated in the depth range of CDW relative to AABW, making it unclear whether the overturning circulation -the formation of AABW -would be a source or sink of carbon to the region. However, the carbon partitioning reveals elevated concentrations of C soft in the depth range of CDW, adding support to the hypothesis that mechanisms identified in the Weddell Gyre, which lead to substantial carbon export by the horizontal circulation, operate in the other cyclonic gyres of the subpolar Southern Ocean. 
